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Hardness = the 
resistance of the 
surface of the 
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HARDNESS 


festing hardness is an extremely useful aid to mineral 
identification. The hardness of a mineral is the relative 
ease or difficulty with which it can be scratched. A 
harder mineral will scratch a softer one, but not vice 
versa. Any mineral can be allotted a number on the 
Mohs scale, which measu es hardness relative to ten 
minerals of increasing hardness, from 1 (as soft as talc) 
to 10 (as hard as diamond). Hardness should not be 
confused with toughness or strength. Very hard 
minerals (including diamond) can be quite 


crystal to ascratch __ bite (he@ieajgeneah link benvean 


hardness and chemical 


The hardness scale = —“mposiiios: Most hydrous 


minerals—that is, minerals 


Mi ohs scale => ea ® containing water molecules— 


The hardest one is 
diamond 


ire relatively soft, as are 
halides, carbonates, sulfates, 
phosphates, and most sulfides, 
Most anhydrous oxides— 
molecules—and silicates are 
relatively hard (above 

5 on the Mohs scale). 


THE MOHS SCALE OF HARDNESS 


Hardness Mineral 
Tale 
Gypsum 
Calcite 
Fluorite 


Apatite 


Other materials for hardness testing 
Very easily scratched by a fingernail 
Can be scratched by a fingernail 


Just scratched with a copper coin 





Very easily scratched with a knife but not as easily as calcite 


Scratched with a knife with difficulty 





Orthoclase 


Cannot be scratched with a knife, but scratches glass with difficulty 





Quartz 


Topaz 





Corundum 





Diamond 


Scratches glass easily 


Scratches glass very easily 





Cuts glass 


Cuts glass 


BY : JHONNY 





1/6/2011 


15 


Soa as 
Hardness* 
| 10 Diamond 
9 Corundum 
8 Topaz 
7 Quartz } 


j 
6 Ortnoclase Feldspar 


S Apatite 
‘4 Fluorite 
3 Calcite 

|_+2 Gypsum 


1 Talc 


Mohs scale vs absolute hardness 


Hardness of Some Common Objects 








‘i 
6.5 Streak plate , vy 


5.5 Giass, | Masonry nail, Knife biade : 
4.5 Wire (iron) nail et 


3.5 Copper wire or coin (penny) 








Tenacity 


Tenacity is the resistance that a mineral offers 
to breaking, crushing, bending, cutting, or 
other acts of destruction. 
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Malleable : can be formed, flaked without need to be 
broken. 


Sectile: can be shaved with metallic material or knife. 


Flexible: can be modified (ex. fold) and still in the last 
mode when there is no force anymore. 


Ductile: can be modified without any fracture. 
Brittle: can not be modified, easy to broke or fracture. 


Elastic: can be modified, full, fold and go back to 
original form when there is no more force. 
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4. Cleavage, parting and fracture 


CLEAVAGE 


Cleavage is the ability of a mineral to break along flat, 
planar surfaces, It occurs at places within the mineral's 
crystal structure where the forces bonding atoms are 
weakest. Cleavage surfaces are generally smooth and 
reflect light evenly. Cleavage is described by its direction 
relative to the position of crystal faces (using the terms 
cubic, prismatic, and basal) and by the ease with which 
it is produced. If cleavage produces smooth, lustrous 
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BERYL CLEAVAGE 
Under a microscope, 

4) aberyl crystal shows 
Structural breaks, 
which coincide with its 
potential cleavages. 
The direction of 
cleavages and the 
angles between them 

offer clues to ald 
identification. 


MUSCOVITE 


Prismatic diopside 


crystal CLEAR BREAKS 
The parallel cleavage planes 
of this barite crystal are 
clearly visible. Barite has 
perfect cleavage. 


PERFECT SHAPE 
When Iceland spar calcite (left) is 
broken along its cleavage planes, 
a perfect rhombic shape results. 
Iceland spar is also identified by its 
transparency and double refraction 
(see opposite). 
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FRACTURE 


> ome mine ‘ais 


edV Ate 


and may also help in mineral identification, For 


LI, vi F 


example, ha . 
‘ound in metals, while shell-like conchoidal 1 
ire typical of quartz Other terms for fractures 
include @ven (rough but Irregular 

more or less flav, RGWER) = — surface 
(rough and completely 

irregular), and splin 

(with partially 


separated fibers) est 
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i, Concholdal 


CONCHOIDAL fracture 

This Broane Age oer! dal 

shone COnchofe rool. 

veith mvlties cheese Like 

bivalee seaahel, BY : JHONNY 


Inner 
surface , 


Hockly roche 


HACKLY Se 

This gold nugget shows ee nl UNEVEN 

harckiy fracture, mining te This specimen of 

share edges ond jogged porns, chalcopyrite shows uneven 
frocture, ffs broken surface is 
rough and irregular, with no 
pattern evident. 
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Parting 


is easily confused with cleavage, and is often 
presentor 00 "8 * 8 8 ibit any 


——, 


cleavage. (7 coal arting: 


>Two se betel 1 vard the center 
—-¥ eae ==)9 ing the crystal 
IMECHIG, .o tty mewn cic ate, smooth plane, 
> Twin crystals that separated from one another, 
leaving a flat, smooth plane. 





Parting is characteristically similar to cleavage. It 





a 
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5. Density 


SPECIFIC GRAVITY 


weight of a mineral’s atoms relate 
lo tls specific gravity. Gold has 

a higher specific gravity than 

halite because its atoms are heavier. 
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SPECIFIC GRAVITY 


Specilic privily (SG) a meine cal the clerrsityoot in sedbetance 1 
theocratic of the mass ool the-substenoe io the mass of an equal 
volume: ol water A mineral with an SGoof 2 bs twior as heavy as 
Water of the same vohime 
a 
for 
example. cin be used to distinguish quarts from topaz—quarts 
floats in it while topax sinks With experience, you well fine! thal 
the “ter! ofa specimen begins bo relate intinetively to its specifi 
srivity. For mcamiple. qaearte, with aun Sia ol 
24. feels “normal? gabena, SG Tc, 
feels “very heavy; and soon aa 
5 


GALEWA 


quaane 


LIGHT BUT HARD 

Altfoaagis quinrte As near feanier 
Goon fhe soviite poder. if feo 
much iower sprciic gaily, 
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Table 6.1 

SPECIFIC GRAVITY INCREASE WITH 
INCREASING ATOMIC WEIGHT OF CATION 
IN ORTHORHOMBIC CARBONATES 


Atomic Weight Specific 
Mineral Composition of Cation Gravity 


Aragonite CaCO, 40.06 2.94 
Strontianite SrCdO, B7.62 3.78 
Witherite Baldo, 1a? 4 4.31 
Cerussite Poco, 207.19 6.58 
eT 
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6. Magnetic, and electrical properties 


Table 6.5 
TRANSITION ELEMENTS Spin Directions and Number 
(Z21 THROUGH Z30), Elements lons of 3d Electrons for the lons Magnetic Moment 
THEIR COMMON IONS, c, Te*. ys" ra —a 
NUMBER OF 3d 1 
ELECTRONS, ELECTRON 
SPIN DIRECTIONS, 
AND MAGNETIC &* 
MOMENT (EXPRESSED Mn 
IN TERMS OF BOHR Fe 
MAGNETONS, }1,) Co 
Ni 
Cu 
Zn 




















BY : JHONNY 





1/6/2011 


21 


What is the rule of 
mineral identification on PE? 


Thank you very much 
To be continue... 


Temperature Bowen's Reaction Series 


Regimes 
X 


ole 
Li 
io 


Biotite mica 


\4 


Low temperature 


crystallize) 
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